Abstract
Introduction
There exist so many eommodities whose value does not remain eonstant over time during transportation, holding in stoek, etc ..
Bulinskaya [1] , Van Zyl [8] , etc., treated the cases where lifetimes are one and two periods of time, respectively. But they did not refer to the perishing cost when the optimal ordering policy is determined. Nahmias and Pierskalla [7] introduced perishing cost into the determination of optimal ordering policy for the two periods lifetime dynamie inventory model. Later, Fries [2] and Nahmias [5] generalized their model to the m periods lifetime model.
But most of those models assume that the lifetime of the product is fixed when the reordered perishable commodities are received. However this assumption is not realistic in Dlany actual circumstances. For example, the average age of units of blood may vary from one day to the next when it is received from the central blood bank. Eor another example, the lifetime of certain at 1-a. Here, 1-a corresponds to the rate of excess perishability under the occurrence of leadtime 1.
In stocking perishable commodities, it is necessary to keep track of the amount of inventory on hand at each lifetime level. Concentrating on our model, we define the following notations;
xCi) the amount of commodity on hand with i periods of usable lifetime
where BO=O and + [b] = max (b,O) .
Figure 1 shows this model.
Q (u: X 1); the probability that the sum of D and B 1 is less than a n nn nreal nunber u, i.e., Q (u: X .,) = pr{Dn+Bn_1~u}, l~n~m n n-"" 
From the abov,= equation, the value y (X m _ 1
) of decision variable y, which satisfies the following equation (2.10), is optimal.
(2.10)
Further, the following optimal ordering policy which is shown in the equations (2.11) to (2.15) is also obtained by authors [3] . When X(m_l»O, the critical order point is derived to be x(m_l)(Xm_2)~0 as follows:
) satisfying (2.14)
exists.
otherwise.
where
) is the solution of the following equation (2.14).
(2.14 ) 3. Properties on the optimal ordering policy
Next inequality (3.1) which is presented by Nahmias [4] will be used in order to prove the followings (3.1)
This inequality (3.1) and the preceding Lemma 1 together show the following relations. Proposition 1. If a=? or 1, then
is obtained, where
) is defined as follows:
Proof: See Appendix.
This proposition implies that the optimal ordering quantity is more.
sensitive to the increase of newer on-hand inventory than that of the older o Copyright © by ORSJ. Unauthorized reproduction of this article is prohibited.
on-hand inventory, and also implies that the increase of on-hand inventory by one unit derives the decrease of order quantity by less than one unit as shown in inequality (3.2), or by less than two units as shown in inequality (3.3). 
It may be interpreted that the increase of the probability of occurring procurement lead time .1 enlarges the partial derivative of the cost, L (~-1 ,Y), with respect to the optimal ordering quantity. By direct calculation, we have inequality (3.5).
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This proposition indicates that when (l-a), i.e., the rate of excess perishability under the occurrenee of leadtime 1, becomes closer to 1, the total expected cost increases.
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Copyright © by ORSJ. Unauthorized reproduction of this article is prohibited. is replaced by Xm_1+(1-a) y.em_1.'
mwith respect to x(m_i) is obtained as follows:
And substituting the partial differentiation of L(X l' y) with respect to y, m- 
. I I Lemma 5. 
is defined as follows:
The lower (3.13)
bound for B (1) (X 1) in the following case is given as follows:
m-
This proposition means that the increase of newer on-hand inventory reduces the optimal ordering quantity more than that of the older one. This proposition is very similar to Proposi.tion 1 on y(i)(X 1) and implies that the increase of m-+ The following discussion with respect to seX 1)' is almost similar to [7] . m- 
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The last equality comes from lemma 3.
[J Inequality (3.14) clarifies the following relation between y (X 1) and ms (X 1) and (1. 
Numerical example
This section provides an example in order to illustrate the results of Copyright © by ORSJ. Unauthorized reproduction of this article is prohibited. Table 1 represents the relations between on-hand inventory and optimal ordering quantity when a=O.5 and Zl=0. 4 . Figure 2 illustrates the total expected cost for on-hand inventory x=O, 2 and 4 when S=l and y=0.05. Table 2 represents the relation between the leadtime probability and optimal ordering quantity for a=O.5 and (x 2 , x 1 )=(2.0, 2.0). Figure 4 illustrates the case of S=l, y=0.05 in Tabel 2. As Zl increases, the total expected cost increases and optimal ordering quantity reduces. Table 3 represents the relation between the rate of excess perishability
(1-a) and the optimal ordering quantity for Zl=0.4 and (x 2 , x 1 )=(2.0, ;;.0). Figure 5 illustrates the case of S=l, y=0.05 in Table 3 . When (l-a) increases, total expected cost increases and optimal ordering quantity decreases, but the significant differences are not observed when (l-a) approaches to O. 
Conclusion
In this paper, we discussed the determination of the optimal ordering policies and their properties with respeet to a fixed-life perishable commodity subject ot (0 or 1) procurement leadtime, Sensitivity of some important factors such as the influences of leadtime probability, the rate of excess perishability and the status of inventory on hand upon the optimal ordering policies ~lere analyzed. Next, set-up cost for placing an order was introduced and some characteristics were sho~.
It is important to consider with respect to more general assumptions of procurement lead time and excess perishabi.lity, though its generalization may make analysis more complicated and diffieult.
Inventory depletion policy discussed in this paper had been assumed to be FIFO issuing. But in order to cope with the increase of customer service in need, customer·-oriented inventory depletion policies, e.g., LIFO and etc., might be better than FIFO. From these point of view, we could develop our theme in using LIFO issuing policy for more geL.eral stochastic lead time and stochastic excess perishability.
+x<m_l): Xm_2)fm(ayCXm_l))y(i)CXm_l)
Solving the equation ( where,
(by inequality (3.1». Proof of Lemma 5.: . 0
a JU a
Differentitating both sides of the equation (3.9) with respect to y, For i=m, differentiating both sides of the equation (2.10) with respect to y, 
